Sulfamethoxazole ion selective electrodes were constructed based on sulfamethoxazoletengestophosphoric acid as ion pair complex in a polyvinylchloride matrix and plasticized by four plasticizers, Di-octyl phthalate (DOPH); Tri-butyl phosphate (TBP); Acetophenone (AP) and Nitrobenzene (NB). Sulfamethoxazole electrodes (E1, E2, E3 and E4) gave slopes (52.008, 58.381, 56.909 and 50.309 mV/decade) and linear ranges from (1×10
Introduction
Sulfamethoxazole (SMZ), 4-Amino-N-(5-methylisoxazol-3-yl)-benzenesulfonamide, C10H11N3O3S , as shown in Fig.(1) , is white or almost white, crystalline powder with molecular weight 253.279 g/mole, practically insoluble in water, freely soluble in acetone, sparingly soluble in ethanol. It dissolves in dilute solutions of sodium hydroxide and in dilute acids.
Sulfamethoxazole is a sulfonamide bacteriostatic antibiotic. It is most often used as part of a synergistic combination with trimethoprim in a 5:1 ratio in cotrimoxazole. [ 8] methods. The applications of ion selective electrodes continue to be of interest in pharmaceutical analysis [9] and ions [10, 11] because these sensors offer the advantages of simple design and operation, reasonable selectivity, fast response, low cost and applicability to turbid and colored solutions [12, 13] . In this work the sensor is based on Sulfamethoxazole -tengestophosphoric acid as ion pair in polyvinyl chloride plasticized with different plasticizers were used for the determination of Sulfamethoxazole in pharmaceutical samples, The properties of prepared electrodes, pH effect and selectivity, were studied. M Sulfamethoxazole was prepared by dissolving 0.1266 g of pure (SMZ) in acetone and distilled water in proportion (1:4) and completing the solution up to 50 mL .The working solutions 10 -8 -10 -2 M SMZ were prepared by serial appropriate dilution of the stock solution using the same solvent.
Experimental Part Equipment
-Stock solution of 0.1 M of HCl and 0.1 M of NaOH which are used for adjusting pH of the solutions.
Procedure Preparation of ion pair:-
The ion pair was prepared by mixing equal volume of 0.01 M solution of tengestophosphoric acid (TPA) dissolved in distilled water with an equimolar solution of sulfamethoxazole(SMZ) dissolved in acetone, The precipitate formed after 24 hr.
Preparation of membrane:-
0.0400 g of ion pair was mixed with 0.3600 g of plasticizer and 0.1700 g of PVC powder; all were dissolved in 5 ml of THF with stirring until a clear viscous solution was obtained [14] .
Construction of ion-selective electrodes:-
The construction of the electrode body and the immobilization were done as described by Craggs et al. [14] . This method include that the viscous solution poured into a glass casting ring about 30mm length and 35mm in diameter. It consists of two pieces; one of them is the glass cylinder and the other is glass plate. The two pieces was pasted together by using (PVC-THF) viscous mixture. The glass tube was 3/4 filled with 10 -3 M Sulfamethoxazole solution as an internal filling solution, the membrane was conditioned by immersing in a standard solution of the same concentration for at least 4 hour before measurements.
Potential Measurements
The potential was carried out at room temperature. The electrochemical cell may be represented as follows:
Ag/AgCl |internal filling solution|| membrane ||test solution| SCE A calibration curve was constructed for each electrode using standard analyte solutions ranged from (10 -8 -10 -2 M). The calibration curves were prepared by plotting the potential E versus concentration (M) log scale by using computer program (Microsoft office Excel 2010).
Preparation of Pharmaceutical Samples
Ten tablets of trimole each tablet containing 400 mg of sulfamethoxazole weighted accurately and grinded it found that the weight of average of one tablet was 0.6656 g to prepare 10 -2 M from sulfamethoxazole 0.2107g was dissolved in 10 mL acetone and then filtered and completing the solution up to 50 mL with distilled water. Other samples prepared by dilution.
Calculation of Selectivity coefficient
A separate solution method [15] was used for the selectivity coefficient measurement, which calculated according to the equation: EA, EB; zA, zB; and aA, are the potentials, charge numbers, and activities for the primary A ion, respectively, at aA = aB.
The selectivity coefficients were also measured by the mixed method (Fixed interference method) (FIM) [16, 17] 
Results and Discussion
Four electrodes of sulfamethoxazole (SMZ) (E1, E2, E3, E4) based on using SMZ, TPA and used four plasticizers: DOPH, TBP, AP and NB with PVC matrix were examined respectively.
The sensor (E2) displays a linear response from 10 -7 to 10 -2 M (SMZ) with Nernstian cationic slope of 58.381mV/decade with lower limit of detection of 9×10 -8 M, which was calculated at the point of intersection of the extrapolated segments of the two linear parts of the calibration curve of SMZ. Electrode (E2) gave high slope value because the high mixing between the TBP and PVC due to the compatibility of the plasticizer used to the electro-active compound in both structure and composition. A typical plot for calibration curves of electrodes based on four plasticizers DOPH, TBP, AP and NB are shown in Fig.(2) . The FTIR spectrum of the complex was compared with the reference spectrum of sulfamethoxazole [18] , Fig.(3-a and b) . The spectrums show a good purity and the functional groups obtained from the spectrum were shown in Table (1) . Effect of pH:-The effect of pH on the electrode potentials for SMZ selective membrane electrode E2 was examined by measuring the potential of the cell in SMZ solutions at three different concentrations (1×10 -2 ,1×10 -3 ,1×10 -4 ) M in which the pH ranged from (0.5-11.0). The pH adjusted by adding appropriate amounts of hydrochloric acid and/or sodium hydroxide solution. The results shown in Fig.(4) . At pH values less than 1.6 or in very high acidity, the electrode response has been increased rather irregularly. This may be due to that the electrode response to H + activities as well as SMZ ions and in an alkaline solution (pH greater than 7) the electrode response has been decreased, may attribute to the decreasing in the solubility of SMZ. [20] The working pH were tabulated in Table ( 3). 
Table (3) Working pH ranges for (SMZ) electrode (E2). for (1×10 -

E2
SMZ+TPA+TBP 1.6-6.8 1.6-6.5 2.0-6.5
Interference studies:-In order to investigate the selectivity of the proposed membrane (E2) ion selective electrode toward sulfamethoxazole with respect to various interfering ions by using: separate solution method according to equation (1) and mixed solution method according to equation (2). The values of the selectivity coefficients for separate method and mixed method are listed in Table (4) and Fig.(5) show the calibration curve of fixed interfering method sulfamethoxazole selective electrode (E2) for sodium ion (Na + ). The recovery (Re %), relative error (Er %) and relative standard deviation (RSD %) for each method are calculated and the results are listed in Table (5) . The electrode (E2) was proved to be useful in the potentiometric determination of sulfamethoxazole in pharmaceutical preparations and the data obtained for pharmaceutical samples were listed in Table (6) . Table ( Conclusions ISE method included formation of membranes for sulfamethoxazole was constructed based on using sulfamethoxazole (SMZ) and tengestophosphoric acid (TPA) as ion pair dissolving in many plasticizers. The best electrode for SMZ was (E2) electrode which used to determine SMZ in the pharmaceutical samples. Also there is no interference for some interfering ions. The proposed analytical method is proved to be simple and rapid, with good accuracy. 
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